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Abstract;. | oe ok computer: program: which: “Bltbwe- the. user: to. 
a ig eee is = ‘attempt. to: “gontrol- a malaria epidemic provides 
-.a ‘context ‘within ‘which to. study « the: biological, 
économie, social, ‘political, and: ecological” » 
_mapects ge fe classic: world Lampaat Problem... 


7 bem, 
» FOR 1688, iszve ‘SuALtiR ‘c ‘COMP ERS: START. MALAK PAPER TAPE’ ‘IN wos 
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: “This unit ‘focuses. on ‘malaria Cvelicatiea as a’ classic. exaniple Se a 7 
‘ World health problem: Although ‘the materials in the unit consider the- 

' biological and’ medical aspects of the. ‘problem, they by'no means stop -° .. , 

_ there... - The ptoblem is put: ‘into economic, social, politigal, and: ego-" "3 2 pe 
logical perapectives, and. ia Aeegt “Cape Btlidy ‘OFA ve ge 
“health problem which involves a mu tiplichty, of éoncerne for ite solution.. < e 
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. “The ‘TEACHER MANUAL, - descrites ‘general. ‘otrategiod, i sncenfei 6 tise. 
‘of: the: computer program, details a plan for use of the unit, and upgests 
several ebntexts in which it might: be introduced.’ The STUDENT ‘MANUAL = 
7 provdelegela clear description of the computer: program, : and gives exploration ae 
“exercises for use with the’ computer program. These exercises guide’fhe- 
 studentsin exploring ‘cost, effectiveness, and strategy with respect to a 
_ Malaria eradication program. “In addition, the STUDENT MANUAL helpe*the | 
‘stud@ntg learn to deal with contingency factors and . to. display and inter- . 
‘pret their: résults in graphic form, The 0 * MANUAL includes :an. *% 
. extensive section of background information about malaria: ‘and many :ré- = 
«lated topits. It also treats health ‘in eneral as an economic, ecologic, =e 
ce social, and political concern. The R&S RESOURCE MAYUAL ‘dncledes a list of __ 
, projects, an annotated bibliography. of Febot jPebources, and * a completa, sescrty- y 
tion of the. marhemattcal ode. used’ da the: ‘Program. 
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The ‘program MALAR simulates? ‘the attaek, phase ‘of a. acini éredveation:’ 
plan. -It allows. the user to atteypt to eradicate: ‘malaria from-a given © 
|. area within five years. ‘The, usér can’ a: GY. to ‘do lehte with: of. without... 7a 
a pucker cmaie cena a pea cag 2 or 
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Be sure that the student knows, he’ ts ‘warking with the following 
ae , conditions. 


APPROX. POPULATION OF AREAD = 00060 eo 
APPROX. NUMBER TLL WETH MALARIA: : be 25000: ae 
_ APPROX. ‘NUMBER eamis/vean Due 70, MALARIA: 1000... Md 


goane, naDrcAre OR MINIMIZE is scat ei. AREA is legs 
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oD To isolate in Field hospitals those afflicted — malaria ~ 
2) To administer drugs to. those: who ard 411. 
3). To use a pesticide to wal mosquitoes a4 i 


” To give preventive drugs: to those stil nid thy 
- THESE Ane THE ARPROXLIATE costs: eh 
Field hospital of 20 beds: “sz00 per ‘yaar, 
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# 


- Preventive. drug effective tyme, ‘T2¢/ypicon/year 


é / eae ae en ee ae - 
GF use LY wuncer, YOU HAVE $500, 00 0 WORK’ incre. y a : 


"Each: altérnative treatment is offered, sind then. the user is atiowed 
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oo...) a epectfic treatment method, the computer will print out the cost. of 
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point. If the program is being uséd with a budget restriction, the cot! tt 
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--. “will tabulate ‘the reaults of the ‘user's five-year overall plan. It will © =.” 

' apecify for each year: the Qumber sick with malaria and the ‘number of BR” ; 
deaths caused by malaria. It.will also:print out the total amount spent“ =. 
over the five years, and if a budget restriction has been used; it will _ 
“print the ‘remaining balance. The user may then: 1)-get an evaluation.of © *. ° 
the effectiveness of each part of his plan, and 2): continue with the 
pronice for ‘another: five yeard; or3) start. over, or 4) ‘stop the. program. 
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os “te ee use’ both curative. (hospitals. and drugs. for 111) measures: and pres 7 
* Nantive eaehe sontrol in immunization). ‘meseures.., a fa. 


: Poe 


ae rf _? 


Me SAMPLE RUN” 


¢ 


ee po’ you REQUIRE. INSTRUCTIONS FOR MALAR ¢1=YFS, A=NO) cL 
™n- YOU MAY--USE MALAR FITHER WITH A BUDGET CURRSION' 1). 
(°° OR WITHOUT A RUDGET (VERSION 2). VERSTON VUMRFR 71 


: -YOUR ORURCTIVE rs. TO MINIMLAE MALARIA FOR: THE NEXT 
: §. _YRARSs WITH A “TOTAL “FUN OF 541A. zanOven tn DOLLARS | 


HOW MANY FIFLD HOSPITALS DO YOU: TEND TO USE 2 os: _ aes 


WOH: MANY FULL ‘TREATMENTS ‘OF nRUGS 
FOR. THE TLLs SHOULD. AS “ORDERED PEFR YEAR 27300 
oo : A. ‘ ; 
FOR THIS TREATMENT? 3. Poo : 
INDICATE YEARS TO ‘REUSED | RY TYPING, AFTER, THE YRARS 
“MSYES'OR OMNO) 2 7, 
YEAR DD 0 
. YEAR ne poe a 
YEAR 91. ae to ee ee 
yam 4 71 
-YFAR 5 ?1 | 
_ GOST-OF THIS TREATMENT? - $ 73903 |. oe re eee 
_ THIS LRAVES A “BALANCE. OF: 427990°-DOLUAHS. +. cs | 


wi 


sestereectnsteeseneceenenenetecteaecittecistaee ‘ emosaut TORS) 


" WHAT PESTICIDE WILL: YOU USE 
t=DDT BAIA TALON SePHOPOKUR 
or ; 


"WHAT PERCENTAGE oF- MOSQUITOES DO YOU, any TO PLINIAT 1 7199. 


e 
t. 


FOR THIS) TREATMENT 
. YEAR 1. 71 
YEAR 2.71. 
°. YEAR. 9° 71- 
“t¥RAR 4 710 
“YEAR 5 P17 ek 
‘COST. OF THIS TREATMENT! a a7sa00 ms 
THs, LEAVES A BALANCE OF iain BOL ans. 


cK aa , Seen cenetanenenneatentnendennnnghansedacteneees | (PREVENTIVE BRU 
HOW MAYY DOSES OF: PREVENTLVE. DRUGS): FOR THOSE. Jp bebe. 
© HBALTHYs, DO YOU.WANT TO ORDER: PER YRAR ‘Tamas — a ee 


FOR’ THIS TREATMENTS | < o Se 
".  YRAR b- aoe en? 20 2 ee ee = : - 8 ow es 
SMEAR. Os Cg haere oP ee ke ee Waukee ee 
“YRAR ie : ce. re ek 2 oo en | 
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.”NUy_ RATIONALE FOR THE UNIT. 
' . “The MALAR unit provides a context within which. to explore the economic,’ 
biological, political, and ecological ramifications of a ¢lassic example of ae 
. | a serious health: problem. Often the Problems. of public health axe-—viewsder re esiihe” 
_~ onEy’ as medical ‘ones, when in fact they are also veky much economic, polit- . §. ™ 
ical, and even ecological. .A unit of study such. as ¢hat suggested by MALAR ae 
_ > Gan ‘be of great assistance in: helping students learn about, and gain an : 
appreciation of these other factorg related to health problems.. — 


~ |, Many school programs. are beginning: to recognize the importance of the 
_ study of health at: all levels and in the broad sense of the term. A unit s 
. Like MALAR provides. novel, interesting-core for a related unit of study. 
* Since MALAR ‘treats a classic health problem, it provides a ‘springboard to 
- considerations of other health. problems. thin al " De ay 
a Se, 4 oe Pe ne 
Ata More specific level, MALAR helps a student, to learn something % 
about, epidemiology and the health problem bf malaria. ' He’ can detérmine 
_. basic! principles of dealing with an“epidemia disease. - The computer. program _ 
, allows the student to become the decision-maker in a situation involvingt 
. public health, ‘and requires him to balance economic consideratiqns with 
biological and: medical ones. Using the computer simulation, the student be 
has an’ opportunity, to explore a public. health situation from new perspec- — en 
. ‘tives and at the same time to develop some ‘important inquiry and problem- 
 ; Solving skills. | us = ee eee i ge ets, ee 


se 
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General. Objectives ; 
_ A. To convey a sense of the \complexity of a health problem by allowing the 
. student, tb explore econom ‘>. ecologic and other concerts aswell as 


@ 


medical and bidlogical factprs. “6. 0. 


“B To-help: students gain a senge of the various strategies which can be ” 7 
used to fight. an epidemic id the relative costs and effectiveness... 
. - Of these strategies, = \ oe ee ee Oe 


*\" Gs to provide’ students with some exposure to the areas of public health. | 
‘\ and epidemiology. - ee ee i ee, Re 


i D. To allow the student to explore the consequetices of banning DDT in 
a ag ees a worldwide. a tet . 
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4 the statue of the disease fige vorid today 
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be , * 5 4 a . . 
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‘A. Curricular Openings for This Exercise 2 ee ae 
“ * "6 The MALAR unit could be introduced at several different points in 
- Several different: curriculum areas, In‘biology, the unit makes.a nice © — 
accompaniment to Chapter 1 in*thg BSCS Yellow version, in/which malaria 
“de studied as an example of a bidlogical problem. It would also be -- 
.. appropriate in biology whey’ studies focus on ecology or epidemic. 
,. ' diseases. - ata 
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"+. MALAR could’ also be integrated into a social studies.unit which | 
focuses upon ‘health as a condition for social and economic growth, or 
upon the economic aspects. of health maintenance. A study of ecological 
Problems also provides ‘an ideal setting: for the use of MALAR, because 
_ , it allows the student to expgore. the use. of varidus pesticides in a. 
 eritical emergency situation, = 4.9" 0 a eee 
In addition, MALAR would fit in.nicely at many points in’ a health — 
”° gurriculim, | It. would enhance any study of world health problems, or.” 
“the study of health as a part of a total environmental system.” ~~ i 
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a Prior -to actually using the MALAR program, the students. should _ 
acquire some background information: about such topics as health, . © 
epidemic control, malaria, and pesticides. The RESOURCE MANUAL 
- Ancluded with this“unit comprises a section of background material 
which*should be sufficient, It is written for the suudent and could . 
~. be -glyen directly to him for use a8 a text, or it could be. used by 
 * the teacher. to prepare several class sessions which would deal with. 
the topics involved. Of course, there are many different ways. to od 
. approach this preliminary ‘activity. Students could ‘be. given research 
™ assignhents on the various topics. and the. information presented ata 
_} Class “symposium.” In a aoa ania of the RESOURCE MANUAL .. |. 
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at » contingent problems. General approaches to the exercises in the STUDENT - 
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“the STUDENT - MANUAL in. ‘this unit is designed as a = cutie for Nang the 


; “MALAR program, . gram, It syst ‘systematically poses questions which’ involve the student 
~ . in determining the effectiveness of various treatment -options, the relative 


costs of the options; and some strategies that will successfully eradicate 


the: epidemic. It also construes some contingency situations for. the-student.. 


to. impose ‘on the playing: of the game which make. winning the game a more dif= - 
. ficult task. The exercises are not. very irigidly constructed; rather they 
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| The’ PLAN OP ACTION. chart allows the: student to think ahead and plan his : 
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need ‘Most’ ‘Amerigans waunn seonte ‘audéo ae abaabiy: Sota health. - Good health | ee a 
val. seems to be one of those’ things that we: $ ames granted, “and a is. diffi- Z ot we eal 
ee cue! to realize. that much - of the wo¢ld Lives. constantly under ‘the threat of . . 
: ius and disease, Health ‘can really’ be fhougtit of.as one qvaliey of life - 
‘which is. ss “for: Spcial}* economic, and moral growths: ee - 
ee ee “ ae ie ak er 
a2 ‘Have : you evet ‘choughit. ‘about the. econopse ponsaquancas: of” a- country dn. 
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ley cannot work > “and the economy | Bist, 
-a¥eas of the world’ ‘get caught in a ‘vicious cycle.. A low. production | levels’ ee 
a ‘caused by illness results. in substandard ‘incdmes, : When people : do:.not have’. * he 
a ae 8 +. 2 money, ey: cannot’ afford adequate shousing .and medi’cal care... Often ‘they. - ae 4 
ard suffer from ppor putrition,. These factors cari lead to an‘even higHer rate. 
ge Hh Ps of disease, which in turn saps yore of the energy of. the people and: still | ae 
i _ . “more of ‘them become: unable’ to work.. You'ean see: then: how many, underdevéloped. 
i a *“éountries, as well-as some. areas .in well-developed countties, -can ‘get scaught 4. 
“in, this downward: economic spiral. Poor health in-a country- can: have many. a = 
“other éffects as well on the. social and even political life of the Sountry: re 2 ee ee 
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‘ Me (ea 1s dé’ me 01 a“jl).- Epidemiology ig concernéd with. those: ‘factors whitch: ; ht 
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de and‘ Yemale,. ells: of “the ‘parasite develop “over "an ‘average -péeriod: of” 
1014. days’ after: infection. * The: ‘time. varies. ‘with ‘the: apectes of Plasmodtuin’ 
_ involved, * The ‘developmental. process’ stops’ there. tn the. human. Tf he: pe. 
_ bitten: by a: female, of a Certain species of mosquito; ¢ all. t “Anophele a" 
mosquito, the: ‘mosquito will, suckup ‘some. ‘OF his’ oar ce ican ainirtg.. 
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,, feeehods steered ag ntl the disease’ disappears. co Pye ae oe 


) eae a. Jelonérup Iock:at hte carrie, ‘of élarta, the. bitin fi8 


: ‘fron a 6 inch: ‘ho U2 Ach’ ielysthe: homaier: of ee nee ‘pte’ ‘niin ey, ne 
trae be — wae ene means “of! A Pall ‘baa, me eatled a probogets.-.. The ‘male - se 
eaarey ales 9 oaquttoes bite: 


“ * 
’ 


tg : ' : a weet be : Sead et 
“ @ ee “ : : i 
"i Li fe es 


aos thie: ‘Hie cyele of titermoaqult 1 ce Scoieangee ‘gtages: Tt. ievelépa’ o a 
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: ; qulto. to deve lop ¢ thoge places which «dre: warm,;.moist,*:and. have standing” — a ee 
a Water that stagnates: provide: good breeding ‘conditions for the. pote Pea 
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_ have ‘become’ suitable breeding 2YOunds.. for fiosqid toes , and the danger: OE. ca oie a 
malatia- to. the *populat tad the area has “been: great Ly ‘Increased,’ Military - eis 
Pay. aot _authoritdes have . teportac fait malarla has -spread to areas, where, it had not” 
es te “pravigus ly neha anid, me eee — been Fauedng ‘inctleasing -co concern in.) igh 
ue - 7 Indochina. : wo a aig Eee ce = 7 - . “ee Va otey ; “ ” Dae _ 


Hn ee Ones the’ iipciée: haa. béen. -contpacted, ‘with: drug’ ‘evectmenta® che viet’: 
the usaal ly kept. up -fo.one week.-in: thé: hospi ec The’ firet~few days he“ 
| / > euffers severe. atka ks of chifite and fever, ften accompanied’ by. severe - 
: \ dweating, arc | ‘aid- weakness ora s TR :tréating malaria: vietime’, rs eee 
“doctors dsc. driigh aiich will destroy -the tialarial Parasites ' - thee bic ade AG 7 
Pais Genyursey, quintne was. meee fa’ combat the. ‘disease, ae ee 
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& 28 


4 Me ne back: we Nisa: “Ate the conquest of: Peru, explorers’ todk the. 
‘bark “ef the -¢inchona: ‘tree one to Europe... It: was" used ‘in the’-first. ‘known | 
effective. remedy for malarta. However, tt was. pbtaned. 200: years: later”. 
that tt was. discovered: Phat the’ active saprentene in. the’, ‘bark. was ‘the. ' 
oe white, mila crystals, . ‘e ' ae he grat & Fo oy ° 
See acts: by - ne with.. ie ‘groech. ‘an E vaireducelan.or the : 
‘ Nalarkal parasites in, the red blood cells. Mery, quic ckly; after the quinine: 
ts: ‘administered ;. the: talarial: parasites disappear.from the blood, and the . ° 
Sa - symptoms of. malaria cease. However, quinine pnly acts: on those parasites 
“ present: in the red bléod cells, | If malaria phrasites exist elsewhere: in 
the. patient’ & body, they’ indy “invade thé blood ells after tite. quinine | treat- 7 
ment. has: Stgp sped, and: cause. 4° relapye,\ . ‘For’ man years 5: selentists “tried: toe 
find other. Tei drugs. which. would be more: effective _than- quifine.— 
_ The search intensified ‘when,’ during World: War Il, the Allies'. supply of 
: East, Indian quinine. ‘was cut off. | “Several | ‘drugs were ‘developed: ‘which almoat — 
completely: replaced quinine. . Some of these, like’ chloroquine ‘and Hlor-. 
'. guanide aré more effective than “quindne dn- suppressing . ‘the: symptoms of 
.Malarfa.’ Others such vas primaquine, have: the advantage ‘that they: netaclg 
ogi) ane malariat parasites, rather than just those in,. the blood: cells,: ahd. 
hence’ can: produce complete cures. All these newer drugs also have the ad~ *-_ 
vantage that Ehey can be completely aban in. bad Lepgrerelgy eh 


However, duties the. 1960" sf f) found. that several’ etratnd of |. Ft, 
certain malarial parasites had ped resistance to the synthetic drugs. 
The ule. of quinine had to be resumed{in : cértain areas“ of. the world where. - 
“these strains of parasites occurred,. despite .the undesirable side effects -_ 
which can occur when massive doses. of quinine are. givens Sometimes Ampair-" 
-ment of sight or hearigg or skin rashes and digestive: difficulty’ can’ ‘result. 
_Setentists. continue: Fe seanch for a better antimalarial drug. © 
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2" eo dpanel progran is approached ‘in four phases, "whic are _ e 
sir overt velo Sas, 4 3g oa 


ly Preparato1 phase, ae this’ td : ene surveys” 

(oe are’ tomy to determitie the: ia ls the problgn, and. .: 

: “planning 7 an eradication progran: fa: done.’ *peraonnel. . 

* .. are trained and the physical . facilities aré set up. Ln m age 7 
‘addition, studies are done: to Bet, date: on the fiealth: state * i. ee 


“ot thes area, * ew es 


- 2° vat | ‘, 
(dg taken: durdinig “th 
quitoea... Indoor™1 


@y. eive.: 
i 7 ninate the: areter’ that sctiof 
pe ceptayings. are: normatly:’ ‘doped “and: an: Anmund aationt progtaw. 
‘fe begun, “Personpel’ ‘try ;to“track? down: ail: cates: Of ‘malan" 
Toda ‘and: ‘tfeat ‘them; and: ‘théy*try. to: determine’. ‘the: ort 
vex Oh tea source: of | ‘infectiart! for. “eath:- Case). - This” pt ane: usally”? 
Seer sca lasts. ‘four. years ot longer. ; “When | ‘the’ tnofdence. of: the” gd ee Tie Me 
eer a ada ae io. “disease de, ow. endugh the’ Progra: ‘proceeds to. ‘the. paar 


a . ‘ : z oe . me a Phase. - ne, yy ee on re 

Pe tab oT a Tea pe ope Loe S Aer a caren - et a 
Mee LS oe 3) Conse on phasge.:...The "nioe ‘abkivaty- during’ this ‘phage. ee “i 
Nee eae ee. ntens-Lve: sutvaet] lance gn’. all cases (of ‘malarta, 


i. 2 eee oe “Leet treatment | "18 given<to all those: who become £11": 
a a ee y Atimutd zation ‘progrand : ‘are. ‘carried out immediately, doa” 
sn ee efforte ‘are made to- Yocate: cand. eliminate. the’ Rource of . 

rs a infection.’ “ALGos during” this ‘phasé," ‘personnel, are’ oi 
ae SE, Ot ee ee “trained to take. pcguek Eg Program when: ie. enters: ‘the! nan 


ee 


oe a 4) iain teraniog he ‘Once the’ Aeease has” heed: wiped: ‘out, 
a, ee ee Rae ne -. : the program, enters the maintenance ‘phase. During ' thig.: 
Pa go tel ttie’ health team that hag -beem organized keeps ‘a. 


er a ee on the area’ ‘and ddals quickly * ‘and radically 
ey _ with: ea! ghagat of “a. recurrende: of the disease.) ss. 


Sn = o, ee a 2 ¥ qs * : ee v te 


ae Pir. oc addit fon: to “Eteating: ae who. become: 412d ch malaria,. two: Pathe 
or ee a _Reapupes aré taken during. the attack ‘phase.."First; ‘the: mosquitoes which >: 
@ vie. transmit. the disease (also called vectors). must..be: ‘attacked. e. Secondly; 


= ee fog. ane impunization ‘program, myst. ‘be carried. out to. prevent, the, ‘spread of the: Foe 
re an sdipease,, oo Pe Peale 


“ . : > 32 oo vem taf ate tes =a ef aca _ Re £33 _ a? 1 tad 
7 . red \ aie me. ate 4 = F ‘w : . bods a “. z : ae z “8s s 
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OY ian, So et there are several ‘methods avaliable: for. ‘elimineting monuiirees.” Some 

el eo ape mote effective. thar: others,” ‘Since 1962, the péstteide DDT Gichiore=« 
eS eekars -dipheny1-trichloroethane) has been used wwidély: on a‘world basis. to eliminate; © ae es 
. oo, Athe malaria-bearing Anopheles mosquito. ° ‘Because ' ‘of the éffactiveness of Don, gees ws 
4! os.” more than, a billion. people now live in areas: which are free from the ‘threat, et 
oh fof malaria. In. spite of this, ‘the'use of DDT has bécome,a hotly debated - eee j 
bie Re Oe Ce “‘isdue. “Many. people. tyink there is, evidence: to:show: that extensive: uge ‘of ae ok 


a _ DDT poses a-real threat :to the long-term health: BE nghe human race. ‘Let ue ae ae 
ape ig oo eehds chemical, ae more detabl: ta. his mes ae ees Boe ee eae 


Pht ae 


. . ie DDT fer many advantages. ‘as. a pesticide. te ts" highly: ii onede. ce shaw 2 ee 
aa J Lae ety) but appears ° to be relatively: harmless, at least in- ‘the: short.. run to. Peas 
ne Sola Mammpls .° bot ip “not ‘very -axpensive ,. which makes it. econdmically. ‘desirabley eo ct 
See gpk Mand. tds a” chémiéal ‘which 19 available:-ag:a'dust,; which. makes..it, easy, to i 
oA apply fosquitoés that: rést- on. eee» ich have’ been aprayéd: with DDR... 
: abhor a. agar cose of the chemical, ae “on water surfaced, DpE, 


A 0 fact, te has-been’. ead go. ieely ‘that. ie has gos 
pale over ‘thes en te. Sarchs #mpt has been: ‘tairied: ‘by wind. and’ water, 10. 
. Foe byt au of. fA ean’ now. be found: ba the, penguin, of. Antarctica.” 


io e- ‘fajor. problem with ppt. ‘is. that’ it accumulates “re ds' a so 
{ chémieal,. -and..in. many. situations: takes: years ‘to break: down into its- compe | 
oe nents... Le even a single application: ‘of DDT is made in. avforest’ area, it. 
iivece be ‘picked up by the animals {n.the forest for ten yelre. Not’ ‘only 
-does DDT accumulate, but it concentrates in. living tissue. ‘Even.‘though 
| the’ proportion -of pot ‘dn, a body of water, Bay, ‘may be infinitesimally. small, 
Thatiny animal ‘living.in the water will gontinue collacting. the DOT from the 
Shoei If it: ‘becomes: putt ctenthy concentrated in ‘Pa: body. the: animal 
, sould be siéatroyedl by. it. oe: . 
an 1972, ‘the federal z Wernment : soeeteiaiay ioe che: use. of por’ i eacu ne ek 
“in ‘the: everit. of ‘an re like | ‘a water te epideric or a- mar crop infes-. _ 
Pye the use of: DDT, 
co) only a matter’ of 
SS time haters bapa eat effects: are: pie © by. oe In: some ‘specids Of ioidawae 
for. ‘example, DDT. ‘appears ‘to interfere with their. ability to handle calctun.. 
Ag a regult,: these birda- iLay extremely “thin-shelled eggs which. do-not sur=. 
vtve to-hatching. Those who favor the tise of DDT, reply that it is not - 
- necessarily valid. to: generalize from. animals to men, and that the wvidente 
is not extensive. enough’ to .support. the: theory. ‘that DDT. is: ‘even harmful -to 
“animals: This debate is an hi ee “one-which . you may. choose fo exploze. 
eee ‘the’ course ‘of this unit. or ae -— 
; pea cae ee 
* The control. of ‘nosqui toes: Dy: Ke: -uge: ors insecticides has. barond more: 
. dif fioult. in recent years. due to: the ‘development of.a resistance to. insec-.. 
- ticides on the part ‘Qf the: mosquito... ‘There | hag been some. experimentation | 
“with.. insecttcidas. other than DPT: and other methods. of - mosquito control; ‘but, . 
so far,’ “none of. ‘these has © bved ag’ easy and effective as DDT. ‘An organic 
_ compound= called. malathion hhs been tried as. “att. insecticide. .Although it is 
senalogtcet ly, more destrableh Malathdon is far. more: expensive than ‘DDT. 


. Several natural aethiods: of fosqui'ts batrol have also ‘been ‘researched. 
One" procedure ‘tried: was - -Antroducing a 8 ¥ face-feeding minnow , a natural 
‘anéry. of the mosquito, into the: mosquito's.breading areas. ° ‘The minnows | 
 @at':thé mosquitd larvae, and: thus..reduce ‘ehte” “idsquito population.. Hoyever, 
-1t was found that the minnows: ‘simply couldn' ‘t ‘consume enough to reac} the: 
. Moaqut ta’ ‘population in ‘heavily infested. ageas.— “Another. procedure whith has 
“heen ‘tried. is. water Control. Experimenta: have Been done with. increasing 
Ds the : salt content. of: ‘standing water ‘near. a seaside by the’ use of tide- gates) 
a ‘tadsing and: lowering the water levels at strategic times to, ‘Anduce drying 
; out: of. the: :latvae, and. eliminating - atandiiig water’ by: draining, Attempts. . 
have also: rif tio make natural “bréeding: placas: wundedirable’ tothe ° 
“oaqutto by elfMinating: protruding ‘vegetation and. debris ‘ from’ the. atten. 
eh ;nother ‘method of. Pomquirg : ‘contral. ‘te: that: of rae oe a male 


ae 
eee ee 


' aque OMs.°: ‘ The. ‘chediyy te. thet ‘the atari: la. i 
p ‘a8 | “yeual” wi the. ‘Femaleg,, Kar: they. will ‘produge- iio: ney.” oe oe 
pring; _ However,” ‘these: ‘expiriments. have’ not been’. a8. SuccesBt i] ‘as, mit 

oe ee “because-the: thee flo’ not’ tate “as: predicted: awk tly ‘the: steride 
ee on aitd ‘the 2 reduce ton uv Population ia. ANE Abgntftoants °° 


ee wd pry 
iy mipbee. WLLL rate 


v fe 


ee ate tre ae 


ny " “AL choupit bese Magura! methods OE" control are: ‘nore’ ‘ Seglegically appeal". a DS ae 
a they have not, as yet, been able to. ‘provide. the control pecessary; for. pe toy 


Bo ans ef Fee tive: malaria-evadicattiin- ‘program.’ ‘Tha search goes: on for’ amore . ee 

ot eee effective’ natural method of’ ‘control. ‘When. you work with: the: computer. PrOr t, h 

eee grat: ‘in this “anit; the-only method of mosquito, ‘control available to|you Le 

, wid. be the, use 98: pposttetdese Sele i er oe ee Cire, ars 

. “ sie oe . my 2° ee a a . Oe . a a : . wa 2° : Ai : ‘ a ; oe ee . - vant a a - a 

io ee - Tamuntzation Pega . patiite Ble oN gen | ae 
ay. — . ‘ 7 e “. coe “y ake , te “ On .e j 4 Pa - . se = peur = \ 
ae , ee “tn ‘addition: os aes practives,- a ty effort’ ‘to! eliminate © a 


malaria: ‘must Lielude” ‘the use of preventive drugs... Ifa good. partion of . 

+ ae the: population scan be protected againse, malaria,’ ‘the’ better. ‘the: changes. e. 
oe ae ‘that? the: dtgetge. cam be controlled, © The. ‘antimalarial drugs méntioned:. .. 
se ¢- “~previously: can be administered te “pérsons: ‘who, do. not: -haye ‘the disease: In. :: 
soo’ ME Some’ ‘cases: the: “drugs: pravént: the’ ‘diséase by" suppressing the development eae dies 
i oon Uk @f they symptoms, Gf. the. disease. .. ‘In. othe - ‘cases, the drugs. suppress: the po ee ee 
—, o -symptons but allow sa ‘Wou-girade” infectdon. to’ mau wai ch: — Fe Andix.. Pa Coe 
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@ oe stanyé'o oF seas 4a Today ne ee Y ees he 7 
we Og pees te 


ae tei na edi one of ‘the, eee ‘world’ ‘heblth problens. doy way. ee ae 
ee oe ‘As. of, {September “30, 1970, of. the estimated : 1802: million ‘people ue ese fe 
living in, the. vartginal ly: malar lotis-ateas ‘(excluding CRina,,‘North Korea, ge we 


. “os and North. Vietnam) ,- 1340, million: (or 74%) of ‘these: wére dn. areas. where _ a 
_  . takarta had been: eradicated: or. ‘where: an eradication program was' iggprogress.  ,* 
Soe fee The map: bn Figure :]° depi¢ts this world situation, ~ *(Map is yeport ‘as of. a ra wa 
o. “June - 30, 1969.)> Figure : 2 shows. the pattern Of . malaria occurrence. in the. 
as “United - States. ‘Note’ thé sharp: inarease -of the, disease related to. the e- 
be oe a “turn. of -the. Vie bodies y Carehs eh oe ee he a 
2a & er Fe ee Sony ee care cn oe an — : a 
= EA tip, " Heal. th: and Economies et ee ie en cote ee 4 ia i 
«.-: anes a Cote eee ee ae Te ; _ 5 es $0 kee S oF ek . : - ee ie 


“when ciinwing’ Souter neath. ae health fprobleas,1 most ery overgim-" Le | Oe ae 
Pe ‘the matter 5 ‘Health 15 not ‘merely 4 matter of medicine. ‘and. biology .:- ean ee gs 
a Health, fs” realty. very closely tied. ‘UB with ‘many. ather inde. of concerns, © oe oO 
re ot rélates: ‘to economl?, » ecologic, ‘sodlak. and political: considerations’ cS nan ee 
yF ‘We will begin té survey some of these, relationships’ herein order ‘fof. 9). Lo. sa 
va or prompt: you -te- try sto? fmag tue ‘the: ‘dmpittations: ofthe” eetetons ou) make. 
Ce en you: actually: lesa with: the: Zp muster Drogeee “MALAR. 


ee ok ik, ma “you gave: 4€. “a nomeyié* r thiotight, ‘te Gola ae. be, quive divsous., 
EE tae Ole ey you: that: the: phydteal “hearth ofa nation’ bears: ‘A. strong relations Lp Ma 
hon a ow “to ane ecougmie: health, eicae Ate “these: materia we. eee the VP ree 
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ae Le Mabarte Situation = sane: 20, “1969 | 
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© (Source’ WHO. CRONE CL. Vol. 2h 3 Nes Oy ‘Saptenber 1970, *p.398) 
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Pe ta aol ar ane ee ve 3 SOU DT ot, 1940. * yee 1950 19%. “bo” j a: ee ee 
a Tule ae Nd “The reported number differs from the more ‘complete Bount om the case ~ ae = 
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Foy ddesthatean, catch poor. nations, and dada, jen to" sconce: disaster.’ 
Ne Leakage Organization’ cites: aeveral . examplép, of: eountrtpe: dn which” : 
"disease: 7: especially ‘malaria’ +. ad’dy aned - the! etonotty, and’ where the... : 
ae “veradteation: ‘of the disease had. saved 4t.." Tn' ‘Afghanistan,’ for ‘example, "OE > 
«i LLdon peagants ‘Lived-undgr, the. ‘conatant’ “threat, of malaria. \Some of. tt 
* nation's’ ‘wost-fertile ‘Land could. not: be <cul tivated because of Mi vages.::. 
vee ‘the. diseases” °. ‘Malaria. “had-. ‘caused’: ‘a loag.‘of $20 million in earnings, 
ln: “That land: -ELEEY: million: agriéul'tural ; ‘workdays were lost each yean dye 
Stomalaria This‘ amounted to: an economic ‘toss’ ‘of. neatly $15 million, In- ie 
oe * Mexico, the. ‘eradtéation, ef. the, disease, has increased. ‘prodyetivity BOOZ. 
eee there -is.another related: ‘probletn. that migt also be ‘considered.: Avatln. 
able fynds. in’many. countries ; are: normal. ly * ‘fully cammitted; did it.’ de. rarely ©. 
~~" St possible, to find money ‘to’ ‘support: ‘the alaria~eradication program.: Evenil£ 2 os 
“money -1s :avait lable’ the: program:.is “sometimes not suf fictently, well platted, cee ae 
“and contingencted” ors «possible: difficulties. are not. taken ‘into ‘account, “The: , 
‘result “Ls that. the: eradication: . REORE ath ‘does. ‘not, have ite. “full. effect, and. 
_ serious. setbacks may occur. 4 wi ra we = ge de. Sea 
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f oucean: ee, then,’ ‘that the rélatdoriship: belek ‘the ‘economy ‘of: a couri- | 
try’ cand. its health ia a. two-way 'nelatddnghip: . The. ‘ebonomy , affects. the”: 
health, and the’ health: affects. the economy. = You may: want, fo explore’ sotne - “’. 
~bobetble ways of oa this, ‘eyele. oe your sees of Foes mee 
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Stn? ine’ renee: Tene it i iesises, dapodetbts to ocala dey, heal 
“leon considering: dts. ‘relationship to” the = ie ‘of ‘the. world. Bose: 
tf x Bi i 
“Karlier. in these” ‘néteradlag wie. talked: shout: the. uit e. over ‘the | 
; ise of “‘DUT™as an ‘aid’ ‘to: malaria eradication. This. is a rig poh 
*" fox: both” ‘the ecalogist | and: the: public’ health’ expert. DDT hap “freed 
2" “ditions | of nen. from ithe ‘thréat ‘of: malaria, ‘and yet somé’ believ@ that~ hy the” eu 
“slong ran; man has’ been harmed, rather -thar-helped.. .Qn- ‘this: igiie, you are a 
. “the ‘one. whe. must, give: the ‘evidence a fair weighing, and hen, decide “for; 
HouemeRts a. ee a . a0 ¥ 
oss ~ 7 . : m Bs, ; wth let tt Ae 7 we » oe on, he cre : Se SE 
mL _Stili. another. ‘ecottigitc: he ee with revbect® to ele 
Rr ay: disease. When- ‘a. digease. ‘like “nalaria 1a controlled Or: euidzearen 
“, - from ian’ area, the: sult: if" that the ‘death rate of: the. population fa: 
 gtéstly: lowered, ‘but. the birth rate. etther ‘remains the’same or’ fné syasda, 
_ due ‘to’ the elimination’ gf: the disease’’. This situation, -of gourses Leads’;. ae 
“£0 a, tdal. | growth in ‘the| population. “In Ceylon, - for example, the. control © 
swof majapla reduced the death rate by. half “and “doubled the. life. erpestaney,” 
»" “pesulting ain a rate of" pobulation, increase that threatene to nullify the: 
* “benefits: obfained unless” ‘the: ‘birth rate 4g controlled. «Sudden ntnaihited » 
ears growth ‘Ln: a, wountry: Tike’ ‘thag. can actually’ lead ‘to. avlower 
«standard of fiving, for. ‘the’ population can easily demand. more food,’ efter” a 
afd, Cae Anee the: “seountry can. ick Daas ootnetats belveve that, dM gase i “ 
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eA WE: POputatiion’ tontrol: pe 
atl courae ‘of aventa. tah eerste OR 
Se rennre tent 8 

* teeet ‘birth: eeiedl we 
+ free” world.-" this: debate: ‘Lacenot 
ne for, eat tor, probe. 
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ae 
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Sa ge ‘today we Live in a vohie: ie: his ecbing *hhaLler” ‘and. aac Nie 
as oo yifravel, allows. ‘a. ‘person -to ‘get virtually -anyw réin he: world within a.* 
Sy i matter -6f hourg,. Because’ the world h fin effect become, bre Acgaisibie, ae 
er eee ‘abcdal, politicah: and economic: patterns, and relationghtps. have | chaitged" — 
. i. a trasticallg, ‘and. “we. sare, better. able fo peak™ truly of. the. “world deopmuniti 
Oa Sit pee Out® terest in world, health has" therefpre, been. atinitaced by” ‘polittral. 


‘ Aurauetiates Bor example’, wttereiad””” ae 


a de and ‘spfdal iconcerns: as’ we 1las huiha 


te Oe _50°Y¥ears. 89 the‘ tfalth of the South: ietnamese ‘people may” hot, Havel ingdun.. * oe 
enced: the U ited “States. in any stgntficant. way, -it. betaine: a vital, concérn .* hese 
eee the early 1970! 8,.: the. ig ae attempted to. "Vietnamize' © the: war: on a eat 


there, . If the South Vietnemese ag’ a. people were £1], the: ‘ef. ret “could | we 
‘not’ have,-béen made. + Again, “whereas . 75. "years: ao, - the health: “bf "thie ., ee : 
‘Weatern: Eufopean natigns may not have.’ difectly. af fac ted “the health of. i. a 
‘Americans, today we aré, VaEY: ‘goncerned™ becauge . thousands’ of Americans; By. re 


travel” to: those nations and return: 60 “tHe : Lie tig. With the” possibilities a. ee 
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Xx oC _ Year. number counter® 


al program in use eo — ee eg 7 oe 


* - _ Pics ae _ 
oo ae ~ Years. mosquita spraying used a. fos a ar 


Wh » Years. preventilve drugs used = ee Oey oe, ee 


¥(asR) ‘Treatment ‘notin ‘holders. te ee ae — a aa , 
| de ogee oe SOS © a et SE Be 
' a " Treatment! ‘number | i a ns oe ee re ae 


: i. o : rn ee ar *s ue oe a . : ves “s ii Se gag a. ‘ 


“aVerston flag. ‘holder 


The effectiveness of: the various options are calculated by the formulae 
‘eet below: eT be We? abe 


: cea program: 


Curative drug program: 


ales 


Py = (P/M) #85 


& 


See oe 
3. *Fkeldfnospteal Prearent 


(For values oft R° less ‘than 
50. times the value of P): 


4. Preventive drug. program: 


2 Ce 
Hy = (H/A) 6. 


rd 


Sick and Dead Due- to Malaria: 


“Mm 2258. + aie 4500. s 
ce = 00 VTE 


where ‘qVaa0s and Q aviat ® rs ve a ‘fandomnéss to = “a 


the numbers. ‘ 


| it oie ere : 


aa 0. “a a > Ry» te. ae oe dae Fs rx 4 ee ee ee 3 ? 2 
rt; ee Septet x int a3 7506 WV yaks )- Se eg 
a a a, ae 04.036" P D 4 + CE yM | 


Ay . a: © > a . Fs . : hy . * 2 7 + 
. Jaye N . 5 t = ao ¥ f : eof why : . , : . 
a ae : oe Sane ‘ ‘ 1. 


b) TER APY Ay. ee a . ae 


. , ; Z : Ms [asa tv.) (2.5 x10" QV T500)|2-R,),- ee ee i 
i ; . 


F Pea: Pi) M+ oe BOM” see a Ges. 


. os Fi me - : . 


e a 3 ee, . oS " where. Q/i500" aid: Q we 04-036 PH sive a. ror. : 4 
By Pe Be *. randomness. to the numbers. © Ht e fea 
¥ s 7 we 


ae ae e. to 
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ALL ‘pestitides used: have ‘the same srtecliveness... Short= ‘Lived | 
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